The potential of biocomposites in engineering applications is demonstrated by using aligned flax fibre/polylactate composites as a materials model system.
The strength of flax fibres is measured by tensile testing of single fibres, and tensile testing of bundles of fibres. For both testing approaches, it is found that tensile strength is increased by decreasing the tested fibre volume. For single fibres, strength is increased by decreased gauge length (at constant fibre diameter). At a gauge length of 10 mm, the mean strength is 720 MPa. For bundles of fibres, strength is increased by decreasing bundle cross-section (at constant gauge length) (Fig. 1) . At a fibre bundle cross-section of about 0.2 mm 2 , the strength is about 280 MPa. The results are analysed by Weibull theory to evaluate the "effective reinforcement volume" of the flax fibres in composites. Two types of aligned flax fibre preforms are used for fabrication of composites: (i) carded sliver of aligned flax fibres, and (ii) uniaxial flax yarn fabric. Both preforms are commercial products. The composites are fabricated by film-stacking of flax fibre preforms and polylactate films. The stacked fibre/matrix assemblies are consolidated by using either vacuum moulding or press moulding. Composites have been made with variable fibre contents in the range 20-50 % by weight.
The volumetric composition and tensile properties of the composite have been measured. For aligned flax fibre/polylactate composites with a fibre content of 37 % by volume, stiffness is about 20 GPa and strength is about 180 MPa.
The tensile properties of the composites are analysed with a modified rules of mixture model, which includes the effect of porosity [1, 2] . The experimental results are well predicted by the model (Fig. 2) . The back-calculated effective stiffness and strength of the flax fibres are in the ranges 45-55 GPa and 350-620 MPa, respectively, with some differences due to the experimental variables (e.g. the two types of flax fibre preforms). Finally, model predictions are used to make overall guidelines for the comparisons between tensile performance of flax fibre composites and traditional fibre composites (exemplified by glass fibre composites). The tensile performance per volume, per weight and per cost is compared for the two types of composites.
